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Epidemiology of the Leptospiroses*

ROBERT H. YAGER, Lt. Col., V.C., U.S.A.

The leptospiroses are primarily zoonosess,
diseases communicable from animal to ani-
mal and from animal to man. Transmission
from man to man is so infrequent as to he

of no practical significance. Pathogenic lepto-
spires are perpetuated in animal carriers
fronm foci in the tubules of the kidney. Wia-
ter, food, moist soil, and areas adjacent to
animal and human habitations are contamin-
ated by the urine of the leptospiral carriers.
The degree of contamination is dependent
upon the prevalence and numerical density
of the animal carrier populations and their
ecology. Although pathogenic leptospires are

unable to perpetuate themselves indefinitely
outsi(le an animal host they may exist in
modlerately alkaline water or soil for several
weeks.' Rodents, small carnivores and cer-

tain of the domestic animals are known
reservoirs of infection. Each leptospiral sero-

tylpe has a primary mammalian host species.
A single animal species, however, inay be the
primnary host of a number of serotypes of

leptosp)ires and may indeed be simultaneous-
lv infected with and shed two or more lepto-
spiral serotypes. In addition, the primnary
host of a, single serotype may be one animal
species in a given geographical area and aln-
other species in a, different geogra})hical
(area. A rthropotls hav e been experimentally
demonstrated to be capable of transmitting
leptospires from one animal host to another.'
No naturally occurring arthropod transmnis-
sion has vet been established. Infection of
man results from direct or indirect contact
with the contaminated urine of an animlnal
carrier. Infections may occur through the
mucous membranes or through minute cuts
and abrasions of the skin. Penetration of
intact skin has not been conclusively proved.

The aciditv of the stomach is sufficient to
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destroy ingested leptospires. However, in-
fection may take place through penetration
of the buccal, pharyngeal and esophageal
membranes.

Leptospires are found in milk during the
acute systemic phase of the disease in lactat-
ing animals.4 They will survive in fluid raw
milk for a number of hours and in diluted
milk for a period of days.5 Leptospires are
readily destroyed by ordinary pasteurization
temperatures. No proved cases of milk-borne
leptospirosis of man have been reported in
the presently available world literature.
The establishment of renal carriers in the

several animal species appears in general re-
lated to their position on the phylogenetie
scale.3 Rodents and the small carnivores and
marsupials appear to be almost commensur-
ately related to leptospires in that virtually
no disease is produced following infection
anti a lifelong renal carrier state is estab-
lished. The domestic animals, on the other
hand, are less well adapted to the organisms.
Clinical disease is frequently encountered
and the renal carrier state when established
is usually of limited duration. For examl)le,
the duration of leptospiruria in cattle and
horses appears to be in the order of four
months. Man is only infrequently a lepto-
spiral carrier and in these rare instances
leptospiruria appears of very limited d(lra-
tion.
The leptospiroses of man may affect both

sexes and all ages and occur in all seasons
of the year. Most reports, however, describe
disease occurring in young imales during the
warmn, wet season. Leptospirosis is an occu-
pational hazard to agricultural laborers, ani-
na.l husbandrYmen, veterinarians, sewer
workers, refuse handlers, abattoir employees,
and others exposed to rodent infested en-
vironments. In addition, large outbreaks may
occur regardless of age or sex following
swimming in contaminated waters.

Nine serotypes of leptospires are known to
exist in North America.0 The available
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knowledge of their epidemiology is summar-
ized in the following paragraphs:

L. icterohemorrhagiae is harbored pri-
mnarily in rats, although mice, dogs and mon-
gooses are significant reservoirs. Man may
he infected by either direct or indirect con-
tact with the urine of these animals, as in
the case of the fishpacking plant employees
working in a rodent infested area or the dog
owner contracting infection from his pet.
Dogs are the primary reserve of L. cani-

cola although swine and cattle have recently
been found to be infected with this organ-
ism. The reported human infections have
been limited to kennelmen, veterinarians and
dog owners with the exception of one water-
borne outbreak of approximately two dozen
cases following swinmming in a contaminated
strean.'

L. pomona is harbored in swine, cattle,
and horses in the United States and trans-
mission of infection to man has followed
direct contact with the urine of these ani-
mals as well as direct water-borne infection
following swimming.8

Rats, mice and mongooses are the princi-
pal reservoirs of infection with a member
of the L. batavia group. Only a single hu-
man infection in the United States has thus
far been reported and the hosts in this
country are not established.9

L. autumnalis, the etiologic agent of Fort
Bragg fever has been recovered only from
man in the United States.10 No epidemiologi-
cal investigations have been conducted since
its identification as a leptospire. The hosts
and manner of infection of man are not
established.
House mice, laboratory Swiss mice and

wild-caught rats have been found to be in-
fected with L. ballum in the United States
but thus far no human infections from this
area have been reported. Two naturally ac-
quired human infections have been found in
Puerto Rico but the means of infection were
not determined.
A member of the grippotyphosa group has

been isolated from man in Puerto Rico2 and
serologically demonstrated to infect man in
the United States.1" No animal reservoirs
have vet been found.

A new serotype, alexi, of the pyrogenes
group has been encountered in Puerto Rico
in man and in rats which are the pre-
sumptive primary hosts.2 This serotype has
not vet been encountered in the United
States.
Two serotypes of the hebdomadis group

have been encountered in North America:
one, a single infection of man in Puefto Rico
for which the primary host is unknown,2 and
the other a widely prevalent infection of
cattle in the United States.12 No human in-
fection with this serotype in the United
States has yet been reported but its poten-
tial significance as a human pathogen cannot
be discounted.

In investigations of the epidemiology of
the leptospiroses in North America consid-
eration should be taken not only of the
identity of the infecting serotype and its
probable primary host, but also of the possi-
bilitv that future investigations may add to
the list of known carriers of these organisms
and thus complicate determination of the
manner of human infection.

REFERENCES

1. Van Thiel, P. H. The leptospiroses. Leiden,
Universitaire Pers Leiden, 1948.

2. Unpublished data from the laboratories of the
Army Medical Service Graduate School.

3. Gsell, 0. R. Epidemiology of the leptospiroses,
Proc. Symposium on the Leptospiroses, Army
Med. Sv. Grad. School. W.R.A.M.C., 11-12
Jec. 1952, in press.

4. Baker, J. A. and Little, R. B. A virus caus-
ing abnormal milk in cattle, Proc. Soc. exp.
Biol. Med. 63:406-07. 1946.

5. Borg-Petersen, C. Proc. Symposium on the
Leptospiroses, Army Med. Sv. Grad. School,
W.R.A.M.C., 11-12 Dec. 1952, in press.

6. Yager, R. H. Leptospirosis in the United
States today, Proc. Svmposium on the Lepto-
spiroses, Army Med. Sv. Grad. School,
W.R.A.M.C., 11-12 Dec. 1952, in press.

7. Williams, H. Personal communication.
8. Schaeffer, M. Leptospiral meningitis; investi-

gation of a water-borne epidemic due to L.
Pomona (abstract), Proc. Amer. Soc. clin. In-
vest., in J. clin. Invest. 30:670-71, 1951.

9. Gochenour, W. S., Jr., Yager, R. H., Wet-
more, P. W., Evans, L. B., Byrne, R. J., Alex-
ander, A. and Hightower, J. A. Indonesian
Weil's disease in Puerto Rico and the United
States (abstract), Fed. Proc. 10:408-09, 1951.

10. Gochenour, W. S., Jr., Smadel, J. E., Jack-
son, E. B., Evans, L. B. and Yager, R. H.
Leptospiral etiology of Fort Bragg fever, Publ.
HIlth Ret. 67:811-13, 1952.

11. Spain, R. S. and Howard, G. T. Leptospiro-
sis due to Leptospira grippotyphosa, J. Amer.
toted. Assoc. 150:1010-12, 1952.

12. Acree, J. A., Galton, M. M., Gochenour, W.
S., Jr., Ward, M. K. and Yager, R. H. A
second North American bovine leptospira. Un-
published.


